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Abstract
Our commentary explores three critical issues related to ecosystem services. First is
how ecoservices are currently designed and implemented primarily for human benefit without concern for how these impact other species. We conclude that awareness of this imbalance is the first step toward meaningful change. Second we observe that human exceptionalism guides most decisions, and ask whether we can
overcome this mind-set to embrace ecoregeneration and design of resilient and
mutually beneficial agroecosystems. Our attitude toward the challenge and moving toward greater humility about human roles that guide management decisions
in the ecosystem is a requisite for change. Third we conclude that a broad focus on
One Health could be employed in designing more resilient and reciprocal agroecosystems and guiding our actions toward creating future systems that will meet the
needs of humans and other species in the ecosystem. Changes in our awareness of
beneficiaries that embrace a more inclusive outlook, in our attitudes toward other
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species, and in our responsible actions that will enhance an entire host of biological players in the agroecosystem will be essential for mutual survival.
Keywords: One health, human exceptionalism, environmental health, holistic thinking, agroecology, agroecosystems, humility, complementarity

Introduction
Who speaks for the trees?
— The Lorax, by Dr. Seuss (Geisel 1971)
Who should answer the question posed by the Lorax? It is comfortable
but presumptuous to assume that humans can ‘speak for the trees’
and other organisms based on how we observe and understand their
health and what appears to be needed for successful growth, reproduction, and resilience. This is the posture we take when designing
farming systems and other human activities to promote and maintain
ecosystem services. In a well-meaning attempt to mitigate the impact
of human population and increasing extraction of resources, an under-recognized challenge is our incomplete appreciation of the needs
of other species and importance of their survival. In fact, we suggest
that this appreciation is essential in the face of their competition for
scarce natural resources, our encroachment into most habitats, current climate instability, and other human-caused and natural changes.
One strategy that deserves attention is comprehensive attention to
One Health, which refers to health of soils, plants, and people in the
ecosystem as essential for mutual survival. The term is defined, discussed, and referenced in the third section of this commentary.
The concept of ecological services, or more simply ecoservices, is
widely accepted as an umbrella term to describe goals to preserve
the environment while designing agriculture and other human activity systems. Launched into the mainstream of science and ecology
by Ehrlich and Ehrlich (1981), the term has now reached general acceptance in sustainable and regenerative agriculture literature. Ecoservices received greater recognition and credibility with publication
of the Millennium Assessment Report sponsored by the United Nations Environment Program, a project that included participation of
more than nine hundred scientists representing universities, governments, and nonprofit organizations (Reid et al., 2006). There is ample
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recent literature on how to increase these services (e.g., see review
by Duru et al. 2015). In a critique of the concept, Baveye et al. (2018)
ask whether the term ecosystem services limits research and progress
on system changes due to lack of focus on human benefits. We propose an alternative key question that could be more relevant: Are humans the only species likely to be major beneficiaries of current conceptualizing and planning to enhance ecoservices, if such outcomes
are viewed exclusively through the human lens? Can we humble ourselves and overcome a prevalent attitude of human exceptionalism
to design systems that will help most organisms in the ecosystem to
thrive, or at least survive? This perspective was not found in the literature, and could now be considered even more relevant with climate
challenges. And if this is a worthwhile way to view ecoservices, what
are some appropriate action steps?
A primary goal of this commentary is to encourage increased
thoughtfulness and discussion about ecoservices, to stimulate thinking holistically about impacts of these services on humans and other
species, and to foster a level of humility that will allow us to transcend
our current exceptionalist attitudes and opinions about human superiority in dealing with ecosystems. Another goal is to explore how
thinking as an agroecologist may provide guidance toward more equitable solutions. Three questions guide the organization of this essay:
• How do ecoservices as currently envisioned and classified
(provisioning, regulating, cultural, and supporting services)
uniquely benefit humans and how does our quest to embrace
the concept and enhance these services for ourselves affect
other species? (An exercise in awareness)
• In what ways do we design current systems guided primarily by
the concept of human exceptionalism, how could overcoming
this mind-set guide our decisions toward ecoregeneration and
designing resilient agroecosystems, and can we accept greater
humility about our role in ecosystems? (An exercise in attitude)
• How could a broad focus on One Health be employed to design more positive reciprocal interactions in agroecosystems,
thus enhancing the resilience of systems on which we all depend? (An exercise to promote responsible action)
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In the literature there is frequent reference to the awareness to
action gap (e.g., Chaplin and Wyton 2014), and our three questions
could be considered a call for greater awareness, change in attitude, and move toward responsible action. After exploring these
questions, we propose that a widely focused and inclusive holistic
redesign of farming and food activities, both clearly essential human activity systems, could enhance equity of benefits for humans
and other species in future systems. This redesign could embrace
the principles of agroecology. We further propose that a renewed
mind-set of humility toward our human role in the ecosystem and
quest for inter-generational equity of benefits are best implemented
through research to explore the complexity of mutualism and complementarity of interactions to enhance regeneration, and a transformative education to foster responsible change that can better
assure our own future as one among many organisms that inhabit
healthy ecosystems.
Designing for ecoservices and assessing their impacts:
awareness
The Millennium Ecosystem Assessment was an ambitious, wide-ranging initiative by the United Nations to assess the health of planet
Earth. The project brought together the best scientific minds available,
some 1300 people from 95 countries, to aggregate what was known
about the current situation relating to the ‘provisioning, regulating,
cultural and supporting’ services provided to us by the environment.
A clear focus on how these services are designed to benefit humans is
reinforced by the title of a summary report from the World Resources
Institute (2005): Ecosystems and Human Well-being – Synthesis. This
anthropocentric approach to assessment and interpretation of impacts
of our activities is not surprising, yet appears to us to constrain thinking about how and why the planetary ecosystem should be ‘managed’
to benefit primarily only one out of the estimated 9 to 10 million species known or yet to be discovered on planet Earth.
Four categories of ecoservices (Cryer et al. 2017) clearly include two
that primarily serve humans (provisioning and cultural) and two that
have an impact on a wide array of life forms (regulating and supporting). These can be defined as:
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• Provisioning services are those that provide goods and raw materials for human use, obviously focused on our creature ‘needs’
for survival, but also on our ‘wants’ that go far beyond basic
needs; this one is self- evident.
• Regulating services are those that mitigate extreme climate
events, provide some buffering of the ecosystem to provide resilience and make the earth habitable for humans, but also provide these services for other species . . . both on purpose and
because they coincide with human needs
• Cultural services such as aesthetics of the environment are obviously anthropogenic in character, and only coincidentally may
help other species, though that is not necessarily the goal.
• Supporting services enhance achieving all the above, creating a
habitable environment for us . . . and incidentally for other species; these are useful to be sure, but not explicitly designed to
keep the ecosystem relatively stable to enhance the conditions
for other species
Most short-term, human economic activity revolves around exploitation of natural resources to serve the needs and wants of humans
and focuses on ‘provisioning’ for this one species. Additionally, while
some ‘regulating’ services have an immediate and well-recognized impact on humans and multiple species, other ecoservices such as water and air quality have subtle and longer- range impacts and are less
easily recognized. The mitigation, conservation, and enhancement of
ecoservices are usually not included in a neoclassical economic reward system, and the opportunity costs of not having these ecoservices are rarely included in the decision-making process. In fact, there
is economic incentive for companies to plan for the spatial or temporal externalization of such costs.
The realpolitik of the day is that economics drive most human decisions, and to ignore that would be counterproductive to achieving
any useful change in our efforts to broaden the goals of achieving inclusive ecoservices. Yet it will be useful to transform our thinking toward enhanced ecosystem services that benefit species other than
only humans. Such a change may depend on our unique capacity to
be aware of our place in the universe, and the potential to objectively
question our role in designing ecosystem services and our attitude
toward the rest of the biosphere.
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Overcoming human exceptionalism to embrace
ecoregeneration: attitude
The concept of human exceptionalism (Srinivasan and Kasturirangan
2016) is among the root causes for the dominance of satisfying human needs in pursuit of ecoservices. An expected backlash against
environmentalists who discuss exceptionalism is well documented by
philosopher Wesley Smith (2014), who also clearly articulates reasons
why it is difficult for us to think otherwise. The pervasive opinions
about human exceptionalism strongly influence our judgment about
many natural phenomena, especially issues like climate change (Betz
and Coley 2021) and, we argue, ecoservices. Although growing numbers of people agree that humans are a large driver of climate change,
there is also a strong level of confidence that our technological cleverness will help us overcome the crisis. This dominant opinion reinforces the challenge we see in relying on our capacity to modify design of future agroecosystems to enhance and conserve ecoservices.
Specifically, the challenge is our inability to objectively focus on our
own role in creating these realities and identifying alternative behaviors to address and mitigate human exceptionalism. One could even
suggest that humans are ‘hard-wired’ by evolution and lulled into
complacency by our exceptional abilities with complex technologies
and sophisticated communication and language skills to ignore any
limitation on these abilities to think objectively (Ferrari and Chi 1998).
We should ask whether this ‘exceptional ability’ prevents most of us
from observing or thinking outside of our ‘exceptionalist blinders’?
Such limitations on creative thinking and learning from others are
prevalent in our application of the scientific method in research. We
highly value the information in refereed technical journals and embrace almost without question the validity of published data that
comes from randomized complete block experiments in agronomic
field research on maize, for example, and from properly designed and
implemented surveys and focus groups to assess human attitudes
and behaviors. Information that comes from farmer observations or
experiments without replication is generally in question until confirmed by research using appropriate designs. In his seminal book on
scientific and other human advances, Thomas Kuhn (1962) explores
where and how change occurs. These ideas have been expanded by
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Joel Barker (1993) and Barker and Erickson (2005) in discussions about
how paradigms are formed and under what conditions there is potential for their modification through further experience. Barker echoes
Kuhn in describing how major reformations rarely occur in the mainstream, citing examples of the emergence of Christianity, Islam, Protestantism, democratic governments, racial equality, women’s liberation, and equity before the law. Seen today as highly desirable and
integral in many cultures, none of these was proven by experiment
but rather was tested then implemented by futuristic thinkers. Kuhn
suggests that sometimes we need to move ahead based on observations, values, and common sense, despite lack or proof or certainty
based on research.
Inspiration for alternative systems may come from outside conventional science, including sources from fiction that may catalyze shifts
in attitude toward what could be useful for the future. One example
is Herland by Charlotte Perkins Gilman (1979), a feminist novel set in
an isolated valley where an all-female culture survived for 2000 years
out of contact with the rest of the world, keeping population in balance with their natural resources, growing all their food, fiber, fuel,
medicines, and other needs, in a populist society. This reference is to
the first published book version, although it was published in serial
form in 1915. Another ideal future is described in Ecotopia: The Notebooks and Reports of William Weston by Ernest Callenbach (1990), who
draws on attitudes of the 1970s in a novel set in the Pacific Northwest about a society in 1999 built on values of environmental resilience and stability of social systems. Such principles as recycling and
living within the constraints of local resources have been adopted by
a few people who have chosen to ‘live off the land’ and forego many
comforts of modern society, while not feeling at all deprived of everything that is important. A last example is Woman on the Edge of
Time by Marge Pearcy (1976), a novel with the protagonist time-warping into two alternative futures in 2032, one a male-dominated life of
female servitude in New York City, and the other an idyllic cooperative society on Long Island with flat social organization and self-sufficiency in food and other needs. Although some readers would reject
ideas from these often-fanciful explorations of the future, novels can
be a rich source of innovation for forward thinking. A current example of ‘outside the box’ thinking in a novel is The Overstory by Richard
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Powers (2018), winner of the 2019 Pulitzer Prize in fiction and other
awards. The book is exquisitely informed by the technical literature,
though not one reference is listed. In the form of recent historical fiction, it traces the lives and actions of several key players in the contemporary environment movement and how they interact with trees,
and trees with each other, creating a complex network of human-plant
communication that is illuminating and informed by science. Novels
can open our minds to what is possible, if we do not let current conventional thinking stand in the way, and The Overstory provides a useful segue to the action potential embodied in One Health.
One health: focus on soil, plants, and planet in agroecosystem
design: action
The concept of One Health emphasizes complex and multiple interactions among health of the environment, soils, ‘lower’ animals, and
people. The interconnectedness of life on earth is not a new idea and
can be traced through human history to cultural and spiritual beliefs
and practices of ancient and modern peoples (Evans and Leighton
2014). In the 21st century, One Health efforts have been promoted
and advanced by visible global organizations such as the World Health
Organization and the United Nation’s Food and Agriculture Organization (Garcia, Osburn, and Jay- Russell 2020). Much of the focus of
One Health rests on the prevention, detection, and control of pathogens that spread between plants, animals, and humans. While these
efforts have intrinsic value, we argue that applying the One Health
approach to agroecosystem design can result in increased reciprocity
with nature, thereby improving the resilience of agricultural production and inherently conserving and enhancing ecosystem services to
benefit multiple species.
Queenan, Garnier, and Rosenbaum et al. (2017) identify two key
One Health objectives necessary to achieve a 2030 agenda: 1) humans
must accept that we are a component of the ecosystem, rather than
superior and ultimate, and we must respect and reconnect with our
natural past to work within the limitations of our ecological niches;
and 2) we must recognize our dependence on ecosystem services and
acknowledge our responsibility to address, mitigate, and sometimes
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reverse the negative impacts of human actions. These objectives emphasize the importance of overcoming human exceptionalism in all
human activities. Both objectives can also directly apply to agroecosystem design and the pursuit of a more reciprocal and complementary relationship with other species. These objectives are included in
the pursuit of sustainable development (Dale and Hill, 1996).
Rather than considering what services the ecosystem can provide
humans, Robin Wall Kimmerer (2014) encourages us to instead ask
the question “What can we give in response for all we’ve been given,
for all we have taken?.” Kimmerer also discusses how acknowledging
the interdependence of the environment, other animals, and humans
(emphasized by the One Health concept) creates a tension or imbalance: humans take from the environment and other animals to survive.
This can be resolved through reciprocity (Kimmerer 2017). A reciprocal agroecosystem is one in which systems design is used to ensure
that mutually beneficial relationships exist among the environment,
plants, humans, and other animals. As Kimmerer describes, each actor
in the system can depend on other actors to survive and prosper, but
not exploit others to an extent that is detrimental to their existence.
One Health places explicit importance on human, environmental,
and other animals’ health. When applied to agroecosystem design,
this positioning shifts the philosophy from primarily anthropocentric toward ecocentric or biocentric points of view. In discussing the
concept of agricultural health, Vieweger and Döring (2015) suggest a
“quasi-non-anthropocentric” view. This viewpoint may help reduce exceptionalist thinking and, ultimately, may better protect human interests than wholly anthropocentric or biocentric approaches. Additionally, the elucidation of the interactions among humans, other animals,
and the environment exposes a relational, multidirectional web of potential impacts each of these actors may have on the others. Without prior experience it is difficult to perceive these interactions, since
we may only ‘see the things that we kjnow’ (Fein and Lipschik, 2009).
Applying the One Health concept to agroecosystem design through
a quasi-non-anthropocentric lens can result in more reciprocal food
and farming systems, inherently enhancing and conserving ecoservices. We believe that working toward One Health can replace or modify other more narrowly focused agricultural goals, including the focus on ecoservices. Additionally, the One Health approach should be
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extended to include combined justice perspectives for each of its three
pillars to combat transactional, marginalizing systems designed for
only a few (humans) to profit. If agroecology is defined as ‘the ecology of food systems’ (Francis et al., 2003), it becomes apparent that
there must be more attention given to the needs of other species. The
application of One Health to agroecosystem design will require a philosophy shift, as we appreciate the need to interrogate our own motivations to steer away from human exceptionalist thinking. It is surely
controversial to place more importance on health of the environment
and other animal and plant species than on humans, yet recognizing
and respecting our mutual dependence on one another is essential.
In doing so, we can work toward more reciprocal agroecosystems –
systems that accelerate justice for all involved, with humans taking a
more humble role that may eventually be recognized and accepted
as essential for our own survival.
Conclusions: steps to enhancing resilience of life on planet
earth
Critiquing current strategies and actions to increase ecosystems services can be considered a hollow exercise unless we provide concrete
alternatives that could help bridge the awareness to attitude to action
gaps. To answer each question posed in the introduction we relied on
literature, on lessons from teaching and learning ecology and agroecology, and on personal experiences in the classroom and the field.
It seems abundantly clear from literature on ecological services and
our experience in agroecology that the pursuit of increasing ecoservices is primarily viewed for human benefits or services, and that these
are most achievable when there are monetary stimuli through subsidies for use or penalties for non-adoption. This seems especially important for provisioning and cultural services. Regulating and supporting services may incidentally provide benefits for other species,
but this is still secondary to the main aim of improving these for human use.
Literature on human exceptionalism comes primarily from the fields
of philosophy and ethics. We conclude that this prevalent attitude may
cloud our thinking about how to design agroecosystems and other

Loker & Francis in Agroecology & Sustainable Food Systems, 2022

11

activities that depend on natural resources. Constrained by narrow
thinking about the role of our species in the global ecosystem, it may
be difficult to even imagine ourselves and our decisions and activities
any differently. It is useful to look to multiple sources for inspiration
and could place value on non-“scientific” and non-peer-reviewed literature to potentially become freed from narrow thinking. Hill et al.
(2004) provide insight on changing frames of thinking based on their
experience in Australia.
Literature on teaching agroecology and ecoservices (e.g., Lieblein et
al. 2012), and on assessing one-health (Vieweger and Döring 2015)
has proliferated over the last two decades. The One Health concept
can serve as a goal of agroecosystem design by providing underlying
principles to guide a needed transformation away from anthropocentric attitudes toward the rest of the inhabitants of our planet. With a
refocus on One Health in agroecosystems, a philosophical shift could
be useful as we view ourselves as participants in the same environment with other animals and recognize multiple and critical interdependencies. Education can play a key role in helping people become
aware of the challenges, shifting attitudes through thoughtful examination of systems and the dominant role of humans in shaping them,
and the critical need for conversations that result in action to benefit
all species in the ecosystem. Approaching learning through experience
in the field, creating holistic rich pictures of farms and food systems,
and interacting with diverse players in the farming and food system
has led agroecology teachers and students through practical activities
that have provided growth in systems learning. Ultimately, this type
of education can be one powerful vehicle to promote needed change
in perspectives in academia and in society, and a different perception
about who benefits from ecoservices.
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